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(57)Abstract 

PURPOSE: To provide a surface acoustic wave element presenting 
frequency temperature characteristics equivalent to or letter than 
AT cut utilizing bulk waves by improving the frequency 
temperature characteristics over a relatively wide temperature 
range near an ordinary temperature. 

CONSTITUTION: In this surface acoustic wave element for which 
an interdigital transduceKlDT) electrode composed of at least one 
metallic material whose mass is relatively heavy is disposed on the 
surface of a piezoelectric substrate so as to utilize SH type 
surface acoustic waves propagated near the surface of the 
piezoelectric substrate, a quartz substrate cut out so as to let a 
cutting angle 9 to an XY plane be in the range of 27° -37° with a 
crystal X axis as the center of rotation is used as the piezoelectric 
substrate. The IDT electrode is constituted so as to let an intra- 
surface rotation angle \|/ formed by the phase speed propagation 
direction of the SH type surface acoustic waves and the crystal X 
axis be approximately 75° <&verbar;\|/&verbar;<90° . 



LEGAL STATUS 

[Date of request for examination] 24.03.2000 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3255502 

[Date of registration] 30.1 1 .2001 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



h++rv / A*n«»Af1 Q \r\r\l ry^\r>', Ir% /DA1 .1+ /A<*±*+\\ /~s*>'.~ A.. A A AU/ n DDn A A n-IClA COIOOC /AC /AO 




a*x> 4ti,» 
0 Ca«»l 



Copyright (C); 1998,2003 Japan Patent Office 



(l9)B*H#ffcT (JP) 



«w & m & » & # w 



^^^7 -46079 

(43)&HB ¥fifc7if(1995)2H14B 



(5i)inta e mim% imss** fi 

HO 3H 9/25 C 7259-5 J 





#R¥5-204616 


(71) wax 


000003104 










(22)ffi8IB 


¥i3c 5^(1993) 7 ^26B 




w^;ii»jSffiiP«jinir//^2 ts i # i ^ 






(7DH1IHA 


592072171 
















mss»¥jfinwiBBBr287o 






(72)5S«P!# 


ft* n^t 








lU3a»¥i&*SlfflBI2870 



(54) BgaogfM G&m&mtiim- 



SrftJffl-f^ fifrS2J£®St£gEl~4>ft< i: fc— ©JfctfcW 

(IDT) «S«rGKLfcnitt«Stt»?-i^ 
^T, &fiXtt$rlsHE<&<f»<i>£ LTX Y*FEK:*tt" 5* 
5/ KT>-*Vue#2 7* 7553 7° ©jSB t ft 5 J: 5 

*Xtti:oj*i-BDrtEie^**«ia7 5* £ U |<9 
0' £ft5ipiffll2IDTg&$:»/£Lfc<b© 




[#mi#©$5ffl] 

(idT) WKfcEKLfcWtSE*** 
JiftXtt*[3"E©°M?& LTXY¥®t-*H-S*-y hT 

T, t(iKSHSPtt*Ei£©f£ffij8£^^^ lSlX 10 

is*** 2] namMssmfk* tmu*? \-tv?;vb 

U | = (1. ie+48) ±5 (d e g. ) 

©W$JEJWt«BB«SlW-. 

3 ) mffES HS#t£IEB&©&*£ X , AftfE I 20 
DT«i©l!gJ¥&h<!:Lfci:£, h/l#*ItttfcO. 
0 175MO. 0l8t*5J:5«JftUfc-4*««t"^ 
5 It** 1 *> S V ^f±Bt*S 2 E*©MSJE»tt*iS«» 

[§f#*4] «f!EI DTilcWi U-CA*ffl^fc- 

4<H-0'f^7 f -f^"'t > 7^^-t (ID 30 
T) «S*BKUfc5W4afB**^»-*''^^ Jti&Xtt 
SrEMBOl'^i brXY5fBiw*f1-5* * l-T^/M 
^3 0' t*5J:5fc«!)tHUfc**a«*lttEffi« 

o<4«agetSS*Si i ^ixfi fc ©jfc-rffirtEieA * a* 

tm**6] iwESHajwt«iiifcoi*aae»*rtK 

»o-C«riai DTtBSrit c i t5«* 

[JMoflHH&IMi] 
[0001] 

[0002] 

[ft5ll©8#r] is*?, $«4{J;©gBti-ififc©8":TS3«£ 
SEife ( S AW :Surface Acoustic 
Wave) Zmmistc^l't hn^^/M&IE^f-a 5 



6 0 7 9 



nf«i§»o^»*iifSffl ^ ^ /u* t uxrof&ffl tat* b 

[0003] HMHi*Wfc#*£***f-* l/ctt* 

• ; 35° Ia]*KY*yh) **HRWe*> 9 » 

mi K***i< Hffflifi»«rSE**ti-S 3 &*$©)!& 

o~8o° c ©&gMK*t Lmmssxfc*#to 2 

©H&h/O^fc©©* *r©*iDS&8fc#St£©J?£<- 

am&m* ^n^m^m^wmnx^-t z> it 

[0 0 0 4] Ui»U** s 6» HRfcWSHBttfc-WBE 
<£Si 5 5 H2°-:*i->a<tfc«»*»* 

-^6 = 1 3 2. 7 5* ;4 2. 7 5* EBEsY* y hX 

tx _4 0~8 0° c©««3Eft"-:JEH-5«*»il«a* 
ft***.** l 2 0 p p m fc A T* y Hw Jfc U-C 6 «t> OS* 

[0 0 0 5] 

i-y-rif © tfc»w isv «ssb cio -c jisms 

ift#U ST*y hWtJBk'felK*''*^ 9 * 
fi5!W::«ftfc. ££U< tt^A'^»*r«fl-r6AT# 

[0 0 0 6] 

< atrfSEttSffiaffii^* < t ^-©tb«?w«s©s^ 
(idt) w&*si®^itw&.$tm&& : m%^x. 

^fl**2 7* 7!;g3 7° ©gEHi^^i ? til t 



mm s HS*tt mm &v>®:nmm&m* a t @ a x $4 1 

. <0*TEf^[Hl^^^^7 5" s 1 <j> I <9 0' ift 
3<fc?ituEl DTW,m*mi$.Ltci><DX-hoX. Xfci* 

I 0 I = (1. 16+48) +5 (d e g. ) 

iu l * 1 < 9 o' 

^^S-TSipS^Lfc. fc5^f±f<IfSSH3l$Stt3lE 

(IDT) m*££g2^Lfc»tt2jB&irF-t-;S*^-C, i£ 

fEiimSffit LtfV^t«T-*cT, fltfESHSSItt 
£l</>#«Efci8 1. 6' tteZXoiftf&l DT^ffi^M 

ft i-ao TStriE r d rmmzmm vtc t wtfc 5. 

[0 0 0 7]. 

ffil te^^StR 2 O^SB^ I DTig 

*^T-^-r;fr!6)|::&^{££*-rs S HS#ttSI« 30 
(^^tf, JJfsBL o v e 3*ftScffift) ^^-f 

[0 0 0 8] £f\ iSl^ffigWfttro^Troa^WS? 

\z.7^irfa^^<D^ y-fi U, 0. <*>) 

fc. ^JUtEfX, Y, ZSr^7k H 3 B<0ig q lttt-r.5 

£Z£W&<DXMX'$>Z>X' tiiiZ$>'b\zXY¥-ffiZ*:* 40 
EIlSL/c^ST-fo!J, m3@^0«iHtri52O(Ol£]gT* 

*(S)T-fo5. i<D^--f7-^?rffl^-CigrU^ffi^ (X 
1, X2. Xs) KM^SW^Jfc^fcSC-h^T-^ 
5. #J;ltf. -6 0° ®&Y*-ybZ' tisMfrtkmmo 
(0* , 3 0" , 9 0* ) £SiE£iV £TFe£ 

[00 0 9] [SUSY* y hTKalStgro^ffiJwMffh 

^T^t(flrff9. C<D^g-SHffl^ttaS2KttX2^|S] so 



ftfflW- 7 -4 6 0 7 9 



iwfe^fi^^-o^r-fo <? . 0f is Love ^^?ijffl-r 

o v e8t£®lg-f 5 Iwdlt^W^SVM DT^Sr 
(Au) Zm^^zM&iz^MffiZfttevtc. 

[0010] mmai. fc£km&ft£mc&mmf*iX'$: 

Tij =C E ijki Ski— ekij Ek (1) 
Di = t s u Ej + e ijk Sjk (2) 

T : fctl 

e : &mizm 

E : m# 
S : t>"f^ 
D : flJfc^g 

[&l] £fln^c. {IU iflOK^I-liff^ 
Dij =0 (i = l> 2, 3) (4) 

(1) n*&mmmxtbz>zt 

(2) rsc^^iggir-fosr t 
(3) 

(4) mmmmx'hi>t\t 

[0011] Xi^ftK£&1-5&ft<D&lSi£g£v, 

f=V/L (5) 

xft^ztK ttnmmtiSMKXixgwrrzfrtb. *s 

mt^xvfr&mizjioxmt-tzztktcz. 

x\ &m\zj:^x^tfz>tc>t>v\z§z&&Ri£-rttmm 

mtLx 

1) mmwm<r>&&7£& 

2) 

3) 

4) wM&mm<nm& 

5) ma&M^<o5gs 

^^ic. 1 DT<Dmmnz&®*i§-z.z>i><Dk vx 

6) Sffi«-^(Df^?I 

7) mis^mi^oiiiu^si 

[0 0 12] ±Kn<73^^S^#^ffLfc^*^T 

K^-fo ^-rsrt[H]^^*s9 o' (zejg) w^g-ic 



UltfaSfft^^ 1 0 0 ppmOTi'iS^T'i) 
5, SftlHlisft 0 = 9 0* ©S-g-fiST** h©fl$£p) 

Wyt- ZmtRT 5 Cirl^J; t) S T 

*yh©^i/2OTi*5= Lfl»L4#<b, rn 
HAT* s/ h <oiijSi5:^^^o^ 3 fgT*$> <9 % JE4 

[0 0 13]@7liW^iJ6fctOT-fcot, 10 
V v £®.&1£lZtS^T- 4 0~8 0' CT'(D^fe^g 

2 7° 7!>£3 7° ©«Hi*5J:5fc«I3UlUfc*fiS 
0-1. 1 0+48 (de g. ) (6) 

= 0. 0 1 5C0B#©-4 0~8 0° CT*©Jil£$rt&g'S 20 

0 0 p pm£l7i*5«)6-Cj)-3t, Ayh 
7^8^2 7' 75M4 2° ©|5Bt?J)tl, ffirtHlfe 

ft<p**8[fc7 0* io^ctoo" «tt»/>SVNjEHfc# 

0. 0 1 5©«F^y hTV*VM*3«fct*BrtlsMEfc<* 

fesaa^^{k^©^*^ofc3f-^7-ft (0° , 29. 

9° , 8 1. 5 5° ) *S*fl:fc^TiE«flaWh/ 
±^tfcSr/J^i:^5*#{^^TIi, AT#y 

[0 0 14] ±5$cDft®^I^UT*s/ h7^;H 

<n%-*mk£'±tzM&i l t.m± o . 8 5" % 

©**^k$-frfc^*4«5i± i . 4* s im<»7t-*mt 40 

StffcStettjESMUIW h / A LT^ ± 5 % t £ p it 
KB<j£®SHICi:c.T. -4 0~8 0° CT'OJlft^iaS 
£fltfs©£ffcS;o*3 0 p pmSTFi&So :0£5 4£ 
fEltlot a#*fltt»Mtf 5 * <b If . 

tt«r#S*irmittttt so 



»BI)¥ 7 - 4 6 0 7 9 



*= (1. 16+50) +5 (d e g. ) 
(aU 0<9O° (7) 
45st£ffi£-f Si 5«J*ttttf J:^. 
[0 0 15] W»»aW£45©-efiBy©T-*«« 

jEfcffcflWh/l-O. 0 1 5 BtfH«|t©j)WftS 
**r#*Ct*s-C#, RHJ:!)ffirtlllCft#*9 0* 
ifi<5< < y KT 6 < ft 5 fc L7t# 
oTBtff 45. *fc» -4 0-8 0° 

c-coflftSffluea'^j'soaEftiA* 3 0 P P mar t 4 

6t»t*yh7y^8» ffirtENEft*afcW£E«fl; 

mmh/x #k t) #5«*f4BWA*jfvMsirit< 4 9 „ 

MW#*< 45l:i/tiSoT»< 45«lRjtf°fcofc 0 
[0 0 16] £1±. Attfta&tttt4>&K:*S U -to? 

f!i^«m^«t?Si^-e-#.ic (k 2 ) , w-y 
v—%\zL-o^xi>%m.-tz>&&&$>z> 0 rrx\ /l*n© 

0 , »ttlHBK**-<0»|gi: LXmm-fZ±X'*Z VMS 
5*a*U\ HI 2f±IEa^kBWh/i = 0. 015 

y-*©««MMfrfr»***UT^5. SHSiMtat 

®j6l-toTi/-y-$li^4^7 p y 7xj£;fi/f5 
too, SH$>*t^Sft0««flfetft&£tffttti'- y 

fM>4^fc%*. #y S 7 

oE^lEje^ ^ 5r 9 0' l^3£^JtfcJS5* s a* t<, 7 

5* KT-Cf±*tt«ffiJ6*-T-***r5©fc+»«'m 

«*8t*£3-&&&#5 r t t>mmxbz> t *>7Lhfrz, a 

[0 0 1 7] /<!7-7n-flfJEl 3\Z^rTpB< 

wmmmx-hox, sHM^tt^ffiftw^-fiffirtBg 

^<*ii*9 0° ©"»/-«!7— 7B— A***t45, 90° 
fc-fftS Ufc**oT^!7-7 n -ft < 45ffl[S) 

©W*»i*f ittf* y hT>^/W9 ^2 7° 75^3 7 
* W©H> ffi^tHlgft Srffiia 7 5" i!3^#<90° 

[0018] sk±<Dffi?r%;M:tm^$ s t>^^(^ 



(5) 



13IJa¥7 -4 6 0 7 9 



L-4 0~8 0* C©iUCCHK«»t5JBJSE»iMESEfl; 
■b^-fy-^i (0* . 3 0' , 0) <07K^Sffi (-6 0 

£ffiJbU:&(,> (&i ooty^ ho- a<75) 

Z'iv6 0Mt4 Ottt U 2SES*BM: 2 Lfc„ 

I DTF,g(r(i2 O&g^i/u-xw- 10 
>^&, mi DTO^ffiOI-f±5 0&S#<D-»ISS£E:tt 

o TEE Lit, 

[0 0 19] Hi 6f±Brtl§ME*0*'8 1. S3M 

[0 0 2 0] Ull 7|iffip*3(elte^<*4r8 1. 6° tU 
gUffi &^1-H 1 8 iFUtlKfcffio&JP h#m> 

SfcfcifV^HfcfcMSI^-C^LfcaK r^-c-«±8 0 
0 0 8 6 0 0 h n — A<73®B-t— 4 0 ~ 8 

o • c x-<omm&&g£it&<Dmt&& 7 0 P P m^T 

#lcE*ajK#<75H^PPT*-rf-^y/Hi*<}2 
Oppmi, If ttSAT*? H*SSffiC»(t5^ 

[0 0 2 1] ®F»9[5]fe^0. w/p N ife»K(OT%fc L 40 

•otta^fcdK itt Off f> o# UsTE&fT 

fc. SrtSfe^l * £ 8 3 . 0° M8 5. 0° 

t Llft^MzX mi 0 

0^3 0° ttrt<oa^fco^Tfcl*l*m*©«*#»e> 

tizztzmm^tz, so 



[0022] ft, £!±*^B^^Sortlal6^<*dSjEO©-& 
*W\z.iSl9iLX%1t1>h *&VFHiZtiOWz.f&%£tiZ 

m{k&& i o o P P mBTtfc o , nnmw&-&&MR 
• ©©HT\ mwm&$im.te.7 

" i:*5«SHf-#fiU MiE (7) 5£tt 
I * I = (1. 16+48) +5 (de|. ) 
fB U I <i> I < 9 0" 

A£tE±C: 2 0» I DTI^M LfcflM£XBtt#tft 
BSSiiSfcGmMK* 7K^St£±»r 1 0(73 I D Tl 

& t -t w Pino srian- ^ * -f v mi#^(d 

^. 

[0 0 2 3] 

03-C**>5*»e>x SHSWttXffiafeSrfiJffll-SSAW^ 
[0 0 2 4] 

[El ] AT* v h***»T-«)JWtt»«flM*tt4r*i- 

Ho 

[0 2] STi>y h7KAX£«rffi^^»tt»EiK#S?- 
[0 3] SHa»tt*ffi«*lftWi-*H. 

[E4i *<<7— ik^m^mi-m. 

[05] «wfii«t^fc«Wf*^sraH-a 

[06] ^9-^ (o, e, 9 0* ) izm-tzmmm 

w^*$r*-r0. 

[08] lEmtWf-h/X = 0. 0 15^©«I 

[09] hr>^we^gpg&<ji^fc-frL«)fctf 

[010] BrtE<BA**J^ttl£«fc*LJ!>fc4:*© 
[011] ESMUWfh/A*aHt«li«ft:*L»fci: 



(6) 



fSIWT- 7 -4 6 0 7 9 



10 



[si 2] iEmmmh/x=o. o i ^m^m^m 

[013] /<I7-7C— ^SrIftW1"^0. 

[014] /<!7-7n-*©^tt**««WIBfc tT 

*Ufc0. 

115] m^^-^^W^ 0 - 
116] 



[0171 E«HS<^81. 6- ©-^T^HR 



[01 8] j&^lCj;9#fefcffifi®e£l<J>^8 1- 6" 

[019] Brt@l*&<MS8 3. °° 
[020] Mft®m$<!>V8S- 0* ^y^^Jlfi 





[06] 



1.50 





(7) 



^63^7 - 4 6 0 7 9 



[131 0] 

'»'.», 81.35 | 



i 



1 • 29 .55' t 



mi 




k/i- 0.0155 



l»/a- 0.015 



II 2] 




[01 3] 




II 5] 




[018] 



\© B)fa^»«0. 0071 
•ik/UO. eis* 

■fi»K*»o. oii* 




A* Met«] I i la 



g 



Q 

U 



114] 




116] 




BWh«8720A 
▼/p«0,4 7 



II 9] 









• /'P 


d 


VLSff 


7360 


0344 


A 






0L53O 


O 




11490 


ass* 




#6fl¥ 7-46079 




